Novel role for the double-stranded RNA-activated protein kinase PKR: modulation of macrophage infection by the protozoan parasite Leishmania.
The evolution of Leishmania infection depends on the balance between microbicidal and suppressor macrophage functions. Double-stranded RNA (dsRNA)-activated protein kinase R (PKR), a classic antiviral protein, is able to regulate a number of signaling pathways and macrophage functions. We investigated the possible role of PKR in the modulation of Leishmania infection. Our data demonstrated that Leishmania amazonensis infection led to PKR activation and increased PKR levels. Consistently, in macrophages from PKR knockout 129Sv/Ev mice and RAW-264.7 cells stably expressing a dominant-negative (DN) construct of PKR (DN-PKR), L. amazonensis infection was strongly reduced. The treatment of infected macrophages with the synthetic double-stranded RNA poly(I:C), a potent PKR inductor, increased L. amazonensis intracellular proliferation. This effect was reversed by 2-aminopurine (2-AP), a pharmacological inhibitor of PKR, as well as by the expression of DN-PKR. NO release induced by dsRNA treatment was inhibited by L. amazonensis through NF-kappaB modulation. PKR activation induced by dsRNA also resulted in IL-10 production, whose neutralization with specific antibody completely abrogated L. amazonensis proliferation. Our data demonstrated a new role of PKR in protozoan parasitic infection through IL-10 modulation.